Super-resolution fluorescence microscopy has emerged as a powerful tool for studying molecular organization, but mostly in fixed cells. New work using high-speed fluorescence photoactivation localization microscopy now reveals the organization of cytokinesis nodes and contractile rings in live fission yeast cells.
In recent years, super-resolution fluorescence microscopy has emerged as a state-of-the-art imaging method that exceeds the diffraction limit of light [1,2]. Common super-resolution techniques include structured illumination microscopy (SIM), stimulated emission depletion microscopy (STED), fluorescence photoactivation localization microscopy (FPALM or PALM), and stochastic optical reconstruction microscopy (STORM) [2] . These invaluable techniques can provide the information necessary for deciphering the 3D structure of multi-protein complexes, and also expand the toolbox for investigating biological molecules at the nanoscale level. However, super-resolution fluorescence microscopy with high spatial resolution has been used mostly in fixed cells due to its low temporal resolution, which has precluded imaging of live cells. In a new study published recently in PNAS, Laplante et al. [3] used high-speed quantitative FPALM to establish the molecular organization of the contractile ring and its precursor, the cytokinesis nodes, in live fission yeast cells.
Cytokinesis is essential for cell proliferation and differentiation. The process relies on the constriction of a contractile ring composed of multi-protein complexes in amoebas, fungi, and animal cells [4, 5] . Besides actin filaments and myosin-II [6-8], the contractile ring also contains many other structural and regulatory proteins, including anillin, IQGAP, formins, and F-BAR proteins [4,9]. Currently, we are most knowledgeable about the cytokinetic machinery and mechanisms in the fission yeast Schizosaccharomyces pombe. In S. pombe, some of the major proteins present in the contractile ring assemble into discrete precursor structures called cytokinesis nodes around the division site before ring assembly [10, 11] . The positioning marker and scaffolding protein anillin Mid1 first concentrates in the cortical nodes around the division site. Mid1 then recruits the myosin-II essential light chain (Cdc4) and the IQGAP Rng2. Rng2 subsequently recruits the myosin-II heavy chain (Myo2) and regulatory light chain (Rlc1) [10, 12] . In addition, Mid1 also independently recruits the F-BAR protein Cdc15 [10] . Lastly, the formin Cdc12 is recruited for actin nucleation and assembly. Stochastic interactions between actin filaments and myosins condense these nodes into a compact contractile ring that is ready to carry out its function during cytokinesis [13] .
Although protein composition in the contractile ring has been extensively studied, little is known about the 3D organization of these proteins. Understanding this fundamental question will shed light on how the contractile ring generates force and tension during cytokinesis and also provide information required for computational model simulations. Quantitative fluorescence microscopy using the spinning disk confocal system has estimated that each S. pombe cell has around 65 cytokinesis nodes [13] . One shortcoming of this method is the inability to fully resolve diffraction-limited cytokinesis nodes that are located in close proximity to each other. The single-molecule
